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ESTABLISHMENT OF HUMAN SKIN FIBROBLAST CULTURES
WITH AN AUTOMATIC WEDGE BIOPSY INSTRUMENT*
RICHARD M. LODER AND GEORGE M. MARTIN, M.D.
Diploid human skin fibroblasts have been es-
tablished readily in many laboratories, including
our own, using surgical elipses, "pinch" biopsies(1) and rotary punch biopsies (2). It is difficult
to obtain a standardized volume of tissue with
such technics; even in the case of punch biopsies
it is difficult to control the depth of removal. Fur-
thermore, cosmetic results are variable and the
procedure typically requires anesthetics, which
may inhibit the subsequent outgrowth of cells.
The noise of a rotary drill often frightens children;
they are apt to pull away half-way through this
two-step procedure. Consequently, we have de-
signed an essentially one-step procedure which
quickly, painlessly and automatically provides a
standard small wedge specimen of the skin. With
the use of "butterfly" adhesive tape to approxi-
mate the wound margins, only a hairline scar
results.
MATERIALS ANO METIIODS
depth. The spring is cocked with the long arm at
the top of Fig. 2 and is released with the short arm
at the left of Fig. 2. Knives producing specimens
varying in depth from 0.5 to 1.0 mm were con-
structed and tested. The knife carriers were
sterilized by autoclaving. Sponge rubber was used
to insulate the knife edges from mechanical dam-
age.
Sub jecls. Biopsy specimens from the skin of the
arm were obtained from nine individuals without
anesthesia after preparing the skin with pilisohex®
and 70% alcohol. All subjects stated that they
felt nothing more than a scratch. The wound
The Instrument. The instrument was designed
and constructed in the Medical Instrument Facil-
ity of the University of Washington. Detailed
working drawings are available for a nominal fee.
Figure 1 is a photograph of the assembled in-
strument together with three individual knife
carriers. Figure 2 shows component parts of a par-
tially disassembled instrument. The light, porta-
ble instrument looks very much like a cigarette
lighter, easily fitting into the palm of the hand.
When loaded with its knife carrier, it weighs
73 grams and is 5.8 x 3.8 x 0.9 cm. exclusive nf
the cocking and firing arms. The basic principle
involves the use of a mechanical spring-loaded
mechanism to simultaneously advance a knife
carrier in two directions: a linear vector advances
the carrier along a direction parallel to the skin
and to the long axis of the instrument for a dis-
tance of 1.2 cm.; in addition, the carrier is
rotated sn that the wedge-shaped stainless steel
knife (with its two component blades spot-
soldered to the knife carrier) penetrates with in-
creasing depth to the mid-portion of its arc, after
which it emerges to the surface, providing a wedge
segment of skin of standard length (1 cm) and
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FIG. 1. Assembled automatic wedge biopsy in-
strument together with three knife carriers:
Fm. 2. Partially disassembled automatic wedge
biopsy instrument.
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margins could be readily approximated with
"butterfly" tapes and only fine linear sears re-
sulted; occasionally there was no perceptible
sear. One specimen (1 mm deep) was fixed in 10%
neutral phosphate-buffered formalin, embedded in
paraffin, sectioned at 5M and stained with hema-
toxylin and eosin. The biopsy specimens from
six normal male and female adult subjects were
diced into 1 mm segments and "sandwiched" be-
tween segments of standard microscopic glass
slides and the inner surfaces of short style screw—
capped Leighton tubes (Bellco Glass Inc., Vine-
land, New Jersey). Waymouth's medium (3) with
10% heat-inactivated newborn call serum, peni-
cillin (50 units per ml) and streptomycin (50
per ml) were added and the cultures incubated
at 37° C. During the first few hours of incubation
the caps were loosened in a continuous-flow CO2
incubator (5% CO2, 95% air) in order to equi-
librate the medium with CO2.
RESULT5 ANO nISeusIoN
Figure 3 is a photograph of a section of the
biopsy specimen, fixed in toto. There was excel-
FIG. 3. Section of biopsy obtained with automatic wedge biopsy instrument. Magnifica-
tion = 56 A.
FIG. 4. Photograph of fibroblasts migrating from explant obtained with automatle wedge
biopsy instrument. Day 7 of culture. Scale = 0.01 mm/division.
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lent preservation of the morphology, including
the edges of the specimen. (Such is typically not
the case with rotary drill punch biopsies, which
produce a great deal of heat and mechanical in-jury at the margins of the section.) This type of
biopsy material should prove ideal for electron
microscopic and histochemical research as well
as for dermatopathologic diagnosis.
Cultures from 5 of the 6 subjects were estab-
lished readily. Fibroblasts migrating from one of
the explants (day 7) are shown in Fig. 4. Fre-
quently, sheets of epithelium preceded the fibro-
blast outgrowth; this is not illustrated in Fig. 4.
The one failure probably resulted from trivial
reasons, since only one fragment of tissue from
this case appeared to be successfully "sandwiched"
between the glass surfaces. Cultures had been
established previously from this individual with
fragments of skin of similar dimensions. Knives
providing biopsies of 0.8, 0.9 and 1.0 mm resulted
in fibroblast outgrowths; the 1 mm biopsies were
most satisfactory. The 0.5 mm biopsies consisted
largely of epidermis, but this tissue could not be
established in culture.
The instrument currently is being used to pro-
vide standard segments of tissue for studies of the
apparent in vitro "senescence" of diploid human
fibroblasts (4).
SUMMARY
A small, portable instrument is described which
automatically and painlessly provides small
wedge biopsy specimens of the skin, sufficient to
establish fibroblast cultures.
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